30058 

PATENT TRADEMARK OFFICE 

Title 

ADJUSTABLE THREADED BEARING AND BEARING ASSEMBLY 
FOR A WINDOW OPERATOR AND FEATURE 

Field of the Invention 

This invention relates to a window operator and, in particular, to a new adjustable 
threaded bearing and bearing assembly used in a window operator. 

Background of the Invention 

Devices for operating casement-type windows are known in the art. Generally window 
operators provide a connection between the window frame and the window sash which causes 
the window to open and close by moving the window sash linearly away from or towards the 
window frame, respectively. The position of the window sash is also secured by the operator so 
the window can be maintained in an open, partially open or closed position. Stability and torque 
performance of a particular operator affect the user's control of the window sash and thus the 
difficulty or ease with which a window can be adjusted. 

In some devices, the window operator comprises an assembly which is mounted on the 
sill of the window fi-ame. The assembly contains an operating arm that connects to the window 
sash, using connecting links, for example, and a manual crank for cooperating with the operator 
to adjust the window. A gear section on one end of the operating arm pivotally mounts within 
the assembly casing by a straight shock, also referred to as a pivot pin or rivet. The gear section 
engages a worm gear portion of a window crank for moving the operating arm. The other end of 
the arm moveably attaches to a connecting link connected to the window sash. Manual operation 
of the crank moves the window. 

Some conmion window operators are inconsistent in their movement. Many factors 
influence the inconsistency. One factor includes the cooperation between the operator arm and 
the worm gear. Another includes the tolerances of the metal sheet and powder coating 
thicknesses typically used in the assembly design. Such products can have connecting arms that 
suffer from vertical movement after the operators are assembled. This prevents smooth, 
consistent movement of the arm. Another factor results from excess space inside the slot which 
holds the operator arm within the housing. A gap often forms between the top of the operator 



arm and the inside top of the slot. Again this can lead to vertical free play of the operator arm, 
and affect the arm's connectability with the worm gear of a window crank. The cooperation 
between the arm and worm gear may be loose also shortening the life time of the operator. In 

part, the present assembly addresses these drawbacks by providing an adjustable bearing that 
5 minimizes or eliminates problems associated with the tolerances or construction material and 
minimizes or eliminates the gap within the housing slot. 

Summary of the Invention 

In general, the present invention provides an adjustable threaded bearing and bearing 
assembly for use with a window operator. The adjustable bearing comprises of an annular 

10 bearing having a threaded end and a smooth end. Smooth end has two flat walls of differing 

diameter that form two shoulders. The bearing fits within a bore located in the assembly housing 
designed so that one bearing shoulder rests against a part of the inner top surface of an operator 
slot horizontally disposed therein and the other rests against a part of the outer bottom surface of 
the slot. The bearing is tightened into place by adjusting it using an indented portion of the 

15 threaded end. In tum the partially circular head part of the operator arm is securely positioned 
inside of the slot while still able to round and move about the bearing. The opposite end of the 
operator arm connects directly or indirectly to the window sash. 

A gear section on the rim of the circular head is positioned to communicate with the 
worm gear end of the crank. The bearing brings the arm closer to the worm gear facilitating a 

20 better connection with the worm gear. The closer connection improves the association of 
movement between the gear section of the operator arm and the worm gear, and improves 
operating stability by controlling the free play of the arm. At the opposite end of the crank, a 
handle is attached for operation by a user. 

The base of the present assembly housing is generally flat, except for an end drop. In an 

25 example, an end of the base has a slight drop, by comparison with the rest of the base, that edges 
the window frame. The end drop extends over the window frame enabling the base to fix on the 
window frame. This eases installation and prevents air or weather elements, such as rain water, 
from travelling in or out from under the window. Unlike some prior art which provides a groove 
along an underneath section of the assembly casing for placement about the window frame, a 

30 groove is unnecessary in the present assembly because the back side of the housing is flat. 
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The parts of the assembly are constructed out of durable material such as metal. 
Preferably, the housing case is made from cast zinc, and the operator arm and threaded bearing 
are made from metal. No deformable materials are necessary. 

Other features, aspects and advantages of the present invention will become better 
understood or apparent from the following detailed description, drawings and appended claims 
of the invention. 



Brief Description of the Drawings 

5 Figure 1 is a perspective view of a window operator in an example embodying the 

present invention. 

Figure 2 shows an outline of a side view of an embodiment of the assembly of the present 
invention. 

Figure 3 is a cross sectional view, taken generally along the line 2-2 shown in Figure 1, 
10 of an embodiment of the invention showing the operator slot and boring without the bearing and 
worm gear. 

Figure 4 is a cross sectional view, taken generally along the line 2-2 shown in Figure 1, 
of an embodiment of the invention with an adjustable threaded bearing fit inside the bore. 

Figures 5 is a cross sectional view, taken generally along the line 2 -2 shown in Figure 1, 
15 of an embodiment of the adjustable threaded bearing of the present invention. 

Figures 6a and 6b are bottom views of the adjustable threaded bearing with different 
adjustable holes embodying the invention. 

Description of Examples of the Invention 

An example of an embodiment of the present window operator is shown generally in 
20 Figure 1. The operator comprises a housing 1 having a base 20 for mounting the housing on a 
window frame using conventional means and a top part 21. Top part 21 has a partially raised 
section 21a. Disposed on raised section 21a is an upper tubular section 21b through which a 
worm gear 7 of a window crank (not shown) extends. An internal slot section 2 generally 
extends a part of the letigth of raised section 21a and is designed and oriented to acconmiodate 
25 an operator arm for opening and closing a window. 
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The base 20 of the housing 1 is generally flat, except for an end drop 20a, as illustrated 
for example in Figure 2. In an example, base 20 has an interior support surface and a bottom 
exterior surface. Bottom exterior surface has a level surface with lowered portion or slight drop 
on one end, by comparison with the rest of the base, that edges the window frame. To mount the 

5 assembly, the end drop extends over the window frame enabling the base to fix on the window 
frame. Base 20 can comprise or have a cover or casing. 

An operator arm 3 has a partially circular head part 3a which is insertable into slot section 
2 and an elongated connector end 3b which extends outwardly from the housing. Connector 
end 3b is attachable to a window sash (not shown) directly or by use of connection links (also not 

10 shown). Generally centered in the head part 3a is a hole 9. Head part 3a also has a gear 

section 3c or other functional edging to communicate with the worm gear portion of the crank. 
In an example, gear section 3c is positioned along the rim of the circular portion of the arm head 
part. 

Operator arm 3 is inserted into slot section 2 and is generally positioned so that hole 9 is 
15 aligned or centered with an intemal bore 4. Internal bore 4 generally extends from an open end 
of the interior support surface of base 20 (or, preferably, inside the casing) to a closed end 5 in 
the top part 21. Bore 4 creates a cylindrical hole in a section of top part 21 above slot section 2 
terminating at closed end 5, as shown for example in Figures 1 and 3. Closed end 5 has a 
reduced diameter compared to the bore open end. The open end of intemal bore 4 is lined with 
20 an intemal thread 6. In an example, open end is positioned at about the middle of the length of 
or generally centered on the bottom of slot section 2 as shown in Figure 3. However, location of 
the bore varies depending upon what is appropriate in the particular configuration of the 
assembly. 

When the operator arm 3 is inserted into slot 2 of the housing a gap 16 forms between the 
25 operator arm 3 and the upper part of the slot section 2, as shown in a cross sectional view of an 
embodiment of the invention in Figure 4. This gap 16 can cause operator arm 3 to experience 
free vertical movement which results in its looseness. This in turn affects the precision of the 
operation between operator arm 3 and worm gear 7, and reduces the life span of the window 
operator. 

30 To minimize or alleviate these concerns, an adjustable bearing 8 is placed into bore 4 of 

the housing. Adjustable bearing 8 has a generally cyUndrical body with an intemal end 17 and 
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an external threaded end 13. Threaded bearing 8 is disposed through bore 4 and hole 9 to 
rotatably mount the operator arm 3 within housing 1. Extemal threaded end 13 threads into 
intemal thread 6 of the bore and inner end 17 fits inside bore 4 extending into the top part, closed 
end 5. In an example, hole 9 is positioned on head part 3a in an appropriate place to permit 
5 bearing 8 to generally align within bore 4. 

In an example of the invention, inner end 17 is comprised of two essentially flat annular 
walls, 10a and 11a. One wall 10a has a more narrow diameter than the other wall 11a and both 
have a more narrow diameter than threaded end portion 13. In another example, wall 11a and 
some inner thread parts of threaded end portion 13 have generally the same diameter. Rat walls 
10 10a and 1 la form two shoulders, 10b and 1 lb. Threaded adjustable bearing 8 is secured in the 
bore by the shoulders. This works in stages at two sides (10,1 1) which adjust operator arm 3 
vertically. The first shoulder 10b rests against a part of the inner surface of slot 2, or outer 
surface of top part 21a. Second shoulder 1 lb fits against a part of the outer surface of slot 2. 
Additional intemal surfaces and corresponding bearing shoulders or walls can be incorporated 
15 within the assembly as appropriate. 

The end of inner end 17 is flat or gradually curved. In an example, a small rounded 
comer 12 is formed on the end of inner end 17. Rounded comer 12 enhances assembly 
performance and benefits production for joining the pieces together. A cross sectional view of an 
example of an embodiment of the adjustable threaded bearing is illustrated in Figure 5. In 
20 another example, small rounded comer 12 is replaced by a flat edge or vertical slope part. 

An indented interface or tool slot on the bottom or end part of threaded portion 13 
provides an adjustment means for securing bearing 8 into the housing. For example, by 
reference to Figures 6a and 6b, the bottom of the threaded portion 13 contains an essentially flat 
surface with an indent marked with a tool interface such as a hexagon hole 14 for accepting a 
25 Philips screw head, or a cross 15. Adjuster indent is located appropriately to permit a user to 
thread and lock the bearing in place. Other designs or configurations may be interchanged to 
provide a tool interface and promote adjustment of the screw bearing. Once assembled and 
adjusted, bearing 8 is tightened into place. Threaded bearing 8 secures the operator arm 3 within 
slot section 2. Bearing 8 permits movement of the operator arm while holding it in place. 
30 The bearing assembly is assembled by first aligning the operator arm hole 9 and housing 

bore 4 in slot section 2. Second, the adjustable threaded bearing 8 is inserted through the open 
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end of bore 4, through the bore 4, through slot section 2 and arm hole 9, and extending up 
through and to the bore closed end 5, and thread with internal thread 6. The top of the inner end 
17 of bearing 8 rests against or near to a portion of a lower wall of top part 21. Bearing 8 does 
not extend through the case. In an example, this portion of top part 21 is designed to 

5 accommodate the dimensions of inner end 17. For example, it comprises a cylindrical open hole 
in top part 21 generally centered with slot section 2. Orientation is appropriate to 
advantageously position the bore for communicating with the worm gear. In another example, 
bearing 8 may not have cylindrical contour but may have an ovular or unsymmetrical cross 
section. Bore 4 is designed to acconunodate contour perimeter of bearing 8. 

10 The assembly mounts to a window frame by positioning the front end drop of the base 

along the frame. The assembly is secured to the frame with screws or other affixment means. 
The movement of operator arm is driven by the worm gear, and the worm gear is driven by the 
crank which is driven by the operator's hand. Operator arm 3 moves around bearing 8, and 
connector end, attached directly or indirectly to a window sash, functions for opening and 

15 closing windows. The smooth movement of operator arm 3 is achieved by the close association 
of movement between operator arm 3 and worm gear 7. This adjustment bearing 8 can be used 
to adjust the vertical position of operator arm 3 in slot section 2 in housing 1, reduce or ehminate 
any free vertical movement of arm 3, and to ensure operator arm 3 and worm gear 7 are in a pre- 
fixed position. 

20 While the foregoing has been set forth in considerable detail, it is to be understood that 

the drawings and detailed embodiments are presented for elucidation and not limitation. Those 
skilled in the art will realize that changes or modifications of the invention or combinations of 
elements, variations, equivalents or improvements therein are still within the scope of the 
invention as defined in the appended claims. 

25 
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